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(54) Tide : OSTEOPLASTIC GRAFT 



(57) Abstract 

An osteoplastic graft comprising a bone inducer supported on a composite porous body comprising a porous 
structure of a bio^orbable hydrophilic materia! and a surface layer of a bioabsortmble polymeric material* Preferably, 
the hydrophilic material comprises at least one member selected from the group consisting of gelatin, hyaluronic acid 
and derivatives thereof, collagen and derivatives thereof, chitosan and derivatives thereof, and triethanolammonium 
alginate, while the polymeric material comprises at least one member selected from the group consisting of polylactic 
acid, polylactic acid-polyglycolic acid copolymer, and poly[bts(p<arboxyphenoxy)propane] anhydride-sebacid acid 
copolymer. As the graft is excellent in moldabtlity and operabih^ and has an internal structure suitable for in vivo 
bone neogenesis, bone grafting occurs not only at the periphery of'^ the graft but also within the graft 
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'S'^^ST- (bone morphogenetic protein: 

BMP) {i. ^rm.i^xitmm.m\^(D^^<tmm^mmizitmLx. zn^ 

h BMP) *<«fjaS!^nT^/c CS c i e n c e Vol. 242. pp. 1 
528-1534 (1988) ;Proc. Natl. Acad. Sci. 
USA Vol. 87, pp. 2220-2224 (1990) ;Prog 
ress in Growth Factor Research. Vol. 
1. pp. 267-280 (1989) : 2 -5 0 0 2 4 #a 
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WO 92/05 1 99. WO 93/09229 cD^^fg) o tfz. BW^^ 

risO. /^gi;t t h BMPcD^j^^c#-pTS{r:^^{r/j:^TC^-5o bmp^ 

mmi-^m^ii. BMP ^^liT'^m iziMmLx-wm^^^mm^'it^ :i tt-^ 
aM-r-5>o dtiiis BMPirct^^F;f"c©#il#(c^il^an^c^Lts:ilrB17&^'d>:^ 

;6^aEMni:S&^T'*^o B MP^mi^liBMP 

m'BMP^mn-^-\tfz^mi^ mme 2-8952 9-^^ig) . -^5 ^ 

>y ^ X#*4j^itf*:{r BMPin^-y ^Ui^^t'^^m ^ ii/c^ffii*: (#I€BS 
60-25345 5#4>f6) r h BMP t^^n^i^^^M^^^^) ^- 1 

^miktTb^'^f^^m.m c^a^rp^s. 171. 57 9-§-B^fiB§) ^/i><^ 
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*^t>#^frf*3gP(C?15^$nSC: i:6<m^$n/wif :&$6^/6-«*>5 (THE 
BONE. 1 9 9 3. 1 2. Vol. 7. No. 4, pp 9 7 - 1 0 4)o 

^/c^ #IS¥ 1 - 2 3 2 9 6 7-^^fg(C{i, ^SS{liSMU/-c2gPJ^$IJ^Wf 
5^^'; ?L®? (PLA) ©^R^SPtr tT^'UD >^CD^oT*<5S«$n> 

Mtlx #l§¥3 - 2 3 8 6 4-t^fg{C{i^^ffi^M3fe«#ci: UT^fflnCs 
H-°U?L^^^SAL^:n5-y>X:^>-:?*>\ X. hW#i^m3. 84 1. 
3 9 7-^{C{i. n^-'ir >X;i?>v^^;f^'Ja:X7^;PT'^aL/c^^S[ttlSmfI 
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(2) |1Iism'g'^?LK<*4 0^®:RO*i^^ (-rJ^ji^-^^ ^?L&^it^*:2S<:>* 
(BMP) 5 t b> j^j: ^ o ^3tx #?f$^ffi^ffii* 1 (C(i^t!c®?L 6 ^O^^-^* tL 
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^m^-cmm-r^ ^ t<D-c^ z^mmmi^ cbmp) (i. ^^Ytopsm^ 
mm^iz h-^mmmi^ c r h bmp) t^^o cnb>©h h-wmmm^ a r 

h BMP) i LTJis '^J;tU\ rhBMP-2. rhBMP-S. rhBM 
P-4 (rhBMP-2B<i:*>l^-9)x rhBMP-5. rhBMP-6. 
rhBMP-7. rhBMP-8s rhBMP-9, rhBMPO^-rP^ 

< (i r h BMP- 2T^)^o 

cnt)0rhBMP{±> c h o . ^s^^f^ (w 

A^M^RV^^m&^miLLXl^^ r h BMP i UTJi r h BMP - 2^<^ 

^i}<^ ^o^©r h B MP ^mm^' mmL. ^mLx mi ^6 zt^-ix^ 6 cp 

rogress in Growth Factor Research, 
Vol. 1. pp. 2 67-280 (1989) 3 o SEC^ t>tlTC>^ffiSi 
rhBMP-2(i> ^^MmsO, 0 0 00-^^^^ >^<^MXh6o -etl 

^'tiomAmt. A s n -vvy-xM^i^m^WLTC^^ C A 

bstract Sixth Interraction Symposi 
um of the Protein Society, San Dieg 
o.CAC1992))o 
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-t'^^^. ;^7-tr-i'>> y5f->^ =J3-'^'>. lir'^y'Bi.if/x.uy ^ 

-y'u^ ymtO^^^ Cm^it. #l§¥6 - 7 3 1 0 3-^4>fg# 
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i ti^^y. y^f-y. ~^->>. y^itv ^-y'u^ ym^mi^:Ltt)'^ 

?LMf*:^ffll^^C,i:*W^ LL^o ?LM*1l 5 0 ~ 5 0 a//m. ^^1 0 

© 7j< ^ tSJRf - C t ^ ^ C i *^ . Jtlftl^j i U {C « t ^ ^> n T :fo i9 . 

1 i s t a t (i^na^ :Marion Laboratories, Inc. 

H^i^t UT(i> '^Jx-Ji'x Carbohydrate Polymers, 
20, 99-106 (1993) {CK*!c0+ hif t.^' ^^?LM<^ 

X^^Ztt<X^. ^i^Hm^mt U<{ilO~1 000y:zm. cfc«9$f^ L 
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< {i 5 0-5 0 0 mnr\ M?L^:6W* L < {i 5 0 %&.±^ J: ^ * U < 
7 0 %iil±. WiZ-^t L < it 9 0 %J!y±tD^?LM<*-e^^o 

^^mo^ii^mnm^d-i^un tii. ^wmm^ (T^it^-^s i&m^-c. 
'>y:cy^'» -fui^<>) m7i<i<Hd (p c p p) <t-ty<'> >m(D^m^i^ c j . 

Neurosurg. . 80:283-290 (1994);i^X{i^';t 
KD + i/g&SI (PHB> . t KD4->yn b'^>^ (PHP) . yf.V 'J 

4-->-7iy+->) 7'^/^>) fiS7j<:it^ (PCPP) <i:-t^<->>^®^m'^'(*T 
^:^5}-?S5 000— 1500 0 0 0®.i? 'J ?L®X<i^^^-?:ft 5 0 
0 0 ~ 1 5 0 0 0 0 0 T'^^ U ?LK/'f^ U ^ V 3 -yU^cD^W^ (^-yPJt) tIj^ 

(D^jm-rmH ' ^m-tri{tj:i.^o m^it. rf.ij^m cpla) xii^^ua^ 

:o-jum^m'^i^ (P LGA) . #IC^j%53'^»5 0 0 0- 1 5 0 
0 0 0 0 U ^LgfX{i¥%^^S 5 0 0 0 ~ 1 5 0 0 0 0 0 Td'> U ?L^® 

0. 2-2 0% (w/w) , L< {il ~1 6% (w/w) Ojg;gT'W'^ 
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■^{zm.M cm^i:£. mm^^^ t l < im'^^m:> -r^cirdcfc^Tfi-? 

0. 0 1 ~ 1 0«*%x $f ^ L/< {iO. 0 5~ 2m*%^. ^®^®^Mf- 
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OOOyum. J;«9^8^^t<(i 40-600 fimX$>0. ^?LW5f* t < 
4 0%JBI±^ J:0$f^ t< ii6 0%Je(±. Htrif^ L< {i8 0%^±-e^5o 

©^L^falf^ irji^^ o WiRttlg7i<ti^ii4{± BMP 7K^?SC5iSilX 

^^Bfl0S'^^?LKi*i::BMP^mit^-tir^:^^fc. BMP^JfS L < (i 



10 



wo 96/10426 



PCTyjP95/01970 



7&^. ^?Ltt^it#©^g£Bf {r-e©^®{rBMP^^^JD■r6>6^. XJi^Silft 

i^m^m7mumit. mnn 500 m giiiT. * u < {± 3 0 0 m gje^T> 
(i5~2 0 0mgT'*f5> -euTBMpji. ^mm^^m^mm-t ^m^T'^ 

tiii'l>-rtlTt)cJ:l^;&>\ r h B MP - 2 0 . 01m 

gJ[il±x 0^ L< (iO. 0 1 ~2 Omg, ct«9i!?* U< (iO. 1 ~ 5 . 0 m 
gT*>^o 

5^^BJ{r<i^#?^fi!t^^^tii|:©Jf* Ll\^.1i©— ^J^^-y-{i\ }^T(Dtis 

rf.f) y^) n-jim^m^a^ (PLGA) cr>mmmt7b^<^t£^^^^^mwiz. 

(DmMt^^BUPti<^^]^\-:.-&i^-^tl. P L G A®iSiK-^-{r"^f->^ 

dFL©^*:<DlSI|X{r#l,^. F^$U®BMP t^^frStffi^tlSo 

ISffl^frBMP^Sif $-ti:iS$;[$nTt>ck < > 
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t>oM5i*^{i> 'j^^mt-^^tm. -tj^fiJc^fc. Pvm^izMf^^i zt^x^^o 

^ii^m^mymmtLX. ^^^y. &C>'-tr-^f->/t:T;t/D>^;i^U 
^iry'^^^W. ^f*®iiZf*S:5>^M*4c!: Lt. ^^^^M 5 0 0 0- 1 5 0 
0 0 0 0 'J ?L®?> :RC>*¥^:J3*^* 5000~1 5 00000®;f^>; ?LSe 
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■^fz. y^i^^m'^mmu m^fiin^tw^^m{.. ^w^\-x o^n^^^ 

BMP (Dm.?S^t<^mx^ 10 BMP Otg^mzmtl. ^W\^X'BMP 

'^'^.mt-r^ct^<x^. ^.tz. BMPtmii^i)^<hmniii-tm^ui^<7>x. ■ 
^^tfi^o -tuh^. mmikmiz^>^tii>^^iz:^^i^^m\zj::bm^ 
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■iZMbfzBitiffim^'^^l^Xl^^ h(DX'^^Z f^^^-r^ fcCDT^^o 

(D$>^Ui=^'ch'?x. m^t)<mmx$>io. m<mn6ztt<tA.< . ^moi^ 
mx^^o 

^y(D7^mm(^wmfiZm^mi^(Dmntz^^^M.mi-^fzb!>(DnmRzj^^^ 

mmumm i 
( 1 ) 

-J h CSilM :Long Evans) (Dl^^^CDMU^TiZJi-y' 

jimmTizx:$:^mmmi$^^mmL. mmnwmmisn'^mti.fz (n = 6 

~ 8) o 

^mmmi^tLxii. (A) mmmiizx. d. l-^l^/^'J rf-v'u 

/c^^f* (i^T. (A) fr^) > (B) ^WJKCT. D, L-?L 



15 



« 



wo 96/10426 



PCr/JP95/01970 



^ffic^TMt/c^M^ CiiiTx (B) t-r^:\ ^ RV^ CO 5IJ£^J 

T'*^T> -en-e'tl r h BMP - 2 2 0 g / 1 0 0 // I 8 0;^ 

(A) . (B) ^tc;^ CO T'*)oT. r h BMP - 2 ^-g-^L^ClNj^^t^ 

^i^i? L.Ti^#{r#ttL/co m.^mtiii:i.^m7b^'^ imm. 2mm. smmR 

^^S^*CD?^7/U->'> A'^fi:©0B#fitj^<t^gl2fC/T^-ro r h BMP - 2 ^-g- 
WLT'jrt^^ttBS^ CI1124'T'0^ gT^^ti^) Tii. \,^Tti(D^mW (A) . 

(B) SO' (C) {rfc^,^Tt>^ (5<^:^i:':^;^x'^A{i:^m$n'y:*^-p/c©{r 

rhBMP-2O2 0A^g/100^1 (13 2 ^'T 2 0 /t/ gT 

T<ix i^-rno^flii* CA> . (B) Ru^ (c) {r*;l^r^>. T^zvu-^^A-g- 

< (i4iir^Mi§^{rfi::^1(f^^U/c„ ^7t> -eo^Ki r h B MP - 2 
(r-fe^UT^ < nfoTC^/Co ni:fc> gI2{rTwk{i^lS'^©^ig[^rB? (ii) 

miiim.^(D^xmJiM.iZj:tiiiC. r h BMP- 2^'g-WL/j:iN^^BSf^T'{i. 
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r h BMP - 2^2 0 g/ 1 0 0 I ^m-t^mX'li. ^^fi*^«^> 

iMmmM'ik.kO> mm^ntz^mmzji^xMi\ii^t^mm-^ti. ztm 

iSif^h^xnWM'^mS (rhBMP-2^20//g/l 0 0 ^ 1 ^^-t ^ 
(A) ) > BI4 (rhBMP-2^20;tzg/l 0 0 n 1 -g-^-T -S ^ 
C B ) j . 5 (rhBMP-2^20;t/g/100A^l Wt* ^ 

^H^*: (C) ] K^To 

(4) pQCT iy^mmm'^mci) izx^ti)\^'y^ i^^^^m^^ 

( 5 ) %^^m^mM^w. 

i^TTH^L/co ^mt^^3m^mw^\z.ii6\-j;^^mw (c) crhBMP 
-2^2 0Aig/i 00/^ 1 -sii) ©la^^^n 6 ~ 8 {c^f o m 6 

117(1. 7K¥:8-[R]t'«JKff LfcBW>t®m^^ (6 6 jg) T*)So -ent>®t^-r' 

JiSc^nTl^/Co EI8ii> EI 7 ^M('it:^U/-c0T'^a ( 3 3 0 ig) o 
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( 6 ) 

r h BMP - 2 {ri:5#^*^^1S>()^'^ Siiramii^t U < {i^tlliimz^ 

^muMm 2 
( 1 ) tmii'(k 

;^c^?Ltt^ffi{*T'*oT^ rhBMP-2'S-O. lmg/mlX(iO. 4m 
g/m 1 ^^^t-a^^fii^^^fflt^TliCi^^^f o/Co 5^fBS<t LT. If r h B 
MP-2^0. lmg/mlX{iO. 4 m g/m 1 ^JSiTO^Iti*^ 

it^i^fiif^A : ^^tH#?p^5. 1 7 1,5 7 9■i•B«a#{ri£ig^n/c:^feT 
pgL/c. PLGACD^JLti-e-fi^aX^xT 2 5 0 m. 
¥^,^ffl?L^*l7 3 0 //m) h BMP - 2 ^^gijfil^^ 1 : dizmmVfzm 

miz^f}aLm<t^it^-7.h^tLtz^mi^o 
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it^^^i^B : PLGA (.^Jl'tt= 5 0 : 5 0 . :^^S= 4 0, 0 0 0 : < 
IS^LTS^at L/cP L G AX^fs^i^ (dFL^ 1 0 0~5 0 O^m. ^51^9 

( 2 ) 

( 1 ) m.^:^-^ 
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if ^ (1 6 ~ 2 0 mm. mm ®^;^#f- 1 . s c mmo^rnxm^^r^m 

BMP-2^i^^0. 1 m g/m 1 X(* 0. 4 m g/m 1 ^WT^^tfi^^^S 
( 2 ) 

( 1 ) u.my]i^ 

10x10x5 mmtCgcJ^U/c^Mi^C^MfiJS (rT-{?"7^>X^x>-:^}rD, 
L -^L^/iT'J =i-;l'^*fi'i-f*:4S*%-&W®?^^®iR$-t±fc^-^^?LK^*. 
P L AX^>:^y (FSd°^ TD R I L A C CUBEJ;THM BIOMEDI 
CAL I NC. ^) . /j:t.C5f'-if^f->X^>-:^ m°a^ rx^>HfVUJ ; Oj 
;:ti^S5!^ m) m) ) iZ^^O. 4 m g 1 ® 1 - r h B M P - 2 f§^<&^ 

tLJ^±Mfcb*ni: < nt^tT'MT • Mr^^-ti-. 6 o^rBi^?a-r-5S:®t-^. mzr 

h BMP- 2^#t:^affi#^ 1 5 0 ^TnOX7^>UX/ v v'a: ^JS^itrfil^/c 
5 m 1 © ■> U > V An, lEir C O X U > 1 4 m 1 U b"" U >Siat>L> 
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i-^-yimXWi, 2 5 0 0 RPMs 2 O^J-ral (-tr'^^>X^^>-::^(i2 0 0 0 R 

(2 ) itm 

6 0 96cJ:?}Mn^ fe©T*^/Co 

® # X 0 Xii ^ 1^ a f J6 c ^ ^^g^ {c ^ n T 0 las it 



21 



wo 9C/10426 



PCT/JP95/01970 



5 • • B M P ; 6 • • •fL 

03 (±. rhBMP-2 (. 2 0 fi g X 1 0 0 n \ ) ^^^T ^^^^^U 

(A) ©> ^:tfi*>«^3iir^0ii^ir*>tt5l^:X^^ST*'So 

04li> rhBMP-2 ( 2 0 g / 1 0 0 // 1 ) ^^Wf ^^^B^^fil 

(B) ®.^ittt*^i^ 3iir^Mii^ir4olt'5$^X^^ST*>-5o 

M5{i> rhBMP-2 i 2 0 fi g X 1 0 0 ill \ ) ^^^T ^^^m^m 

i$i (C) CD. =^fil*M^3iar^^ii^i:*>(:^-5$J:X^¥«T*'5o 

0 6{i. 3iir^Mi§^,{-:felt^;^^B«^ffi<* (C) ( r h BMP 

-2*20;ag/100/il -g-^) ©^®:^f^{r-y?J»f 
( 8 Ofg> ©8|f®ll-e*So 

gI7li. ^^fi3{}^^ 3iir^0i§mtlfc{t^*^S«^ffi<* (C) (rhBMP 
-2^20^g/100;t/l ®7jc¥:^fRl{^<i?J®f U/cJifctJffl^©^^^ 

(6 6i^) ©MglT'fe^o 
I18li> 0 7 ©gU^3-J£:^gI (3 3 O^g) Tfe-5o 
09l±> :$:MB^^'^^?LS^*cDm^SiatJ[^¥K (3 5<g) Tfe^o 
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D, L-$imt^^^) ■:3-jl'mt(D^m^i^ (^;bJt= 5 0 : 5 0. ji^^M. 
= 4 0. 0 0 0 : 'y^'Jl^^^-^ M±W 2. 0gX(i4. Og 

jg^Ll 0 Om 1 iU/wo ::©^UT-?gii^^^StT?^iP'^. 7 cmx 1 
0 cmx 1 cm0±lSB.m-t''7^>^^^>i^ CiSa°n« T X ^ft > -ifVI/ J ; lh:t^ 

OV-CiMi^^ik. 0. Imba r Tl^:^ LI^-^^^LMI^^^/Co ?^{::, Ztl^ 
7 mm X 7 mm x 4 mm{C^^^> rhBMP-2 (Genetics I 
n s t i t u t (Je(T©IIJfe^?'JT- lilS^ ) ) C 2 m g /m I ~ 8 m g / 
ml ; 2. 5%^""U'>>. 0. 5%&m, 5 mMJgfb^ h 'J -t? A. SmM^ 
JV^iy^, 0. 0 1 96^ 'J V;U^- h 8 0 : p H 4 . 5 I ^S<tJfiL?S^ 1 ; 
9 (:MfnL/c^?K^1l2 0 0 ] ^?iSTUTM$ii-s rhBMP-2 ( 20 

mm\ 2 

D. L -^^ii/'J n-^bi^iO^m-^^* (^>'Uit= 5 0 : 5 0. ^i^i: 
= 4 0. 0 0 0 : ^- 'J — f >y;U^ W A^ii^) 2 . 0gX{i4. Og 

^> ^ii)^> 'J v;u^- h 8 0 ^ 0 . 1 Si^irT'A-S J;-5(::^iD;t/cl. 4 - 

^^-t^> (M^-fk^ (^) i^liC^:! rSP;tTJP^^^U 1 0 Cm 1 i L/Co 
U v-^g•^^^^a^T•?#^P^^ 7cmxlOcmxlc m©-tj'-5f- > 
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'J^-30Wi^^^. 0. 1 m b a r Tl£*;^Um'^^?LKi^^^t#/'Co 

7mmx Tmmx 4mm{r1i)!JSfr^> rhBMP-2 L 2 m g / m I — 8 m g 
/ml; 2. 5%^''J->>. 0. S^fiig, 5 mM^'fb:^ H U A, 5 mM 

0. 0 1 %'f^ U V^U^- h 8 0 ; p H 4 . 5 3 ^^^jMi^g^ 
1 : 9l.^mm\.fzmm!^2 OO ^ \ ^nSrUTM^-ti:. rhBMP-2 (2 
0;ig/100)t/ l~80^^g/100;il) ^'g-l-r^^%Bg©^?Lt*'i- 

mmms 

D. L -?Lg?i r U ^i-^U®!^:©**'^^^ (^^^it= 5 0 : 5 0. 
= 4 0. 0 0 0 : ^- •> — f y^^JW^-f M±m:> 2. 0gX{i4. Og 

^\ ^i6'f^ 'J y;u^- h 8 0^0. 1 m4% infect 9 {::i]D^/c 1. 4--y 
mM<t^ iim^xm^MmL i o om i i l/co 

'J -e-^?^^Sia^T?#*fI^. TcmxlOcmxlc m©-{f ^f-> 

mi Om 1 > c 2k{rC®;i^U-e-^^^WL/;-{f^f->X;f.> 
->-;^-3 O'CT^^^x 0. Imb a r TfE"^ L/m'^^?LM^*^^#/^lo 
rhBMP-2 CO. lmg/ml~0. 8m g /m 1 ; 2 . 5 ?o:7' U •> >, 
0. 5%&m. 5 mUi^^t-i- h V O , 5 mM ^^^VI/^ ^ 0. 0 1%^^ 

,j yybA:- h 8 0 : pH4. 5 "J mm^7 Om 1 ^fiT LTPSlR^-lf , 

IIM^i4 

D. L-?Lmi:^'U in-^l/grirO^fcS-^i*: (^:;l/]t=^ 5 0 : 5 0. ^^M. 
= 4 0. 0 0 0 : ^- 'i ^y;^^^ Att^) 2. OgX{i4. Og 
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ilr^-^y m-^it^ iW) mUM'} (iUDX.T»nf^^«?L 1 0 0ml iU/Co 

0*CT?1^^> 0. 1 mb a r -C^mL^^^^MW'^ntZo M(r 
C:n{CrhBMP-2 CO. lmg/'ml~0. 8mg/ml ; 2. 5 96^'' 
«J'>>. 0. 5%&m, 5mMi^{t-h h ^) OA. 5mM^JU^ly^, 0. 
0 1 %7f.^} VJUK- h 8 0 ; pH4. 5) mmft^l Om 1 ^fi^TUTM^ 

mmm 5 

D. L-$imty^)=3-jiymt(D^m^i^ (^ji^it=5o 50. 

= 4 0. 0 0 0 : ^- U >7^'--<>y;U^W AttSS) 2 . 0gX(±4. Og 
^^i6^'J h 8 0^0. 1 mi^irnc-S J:^ (r^^/c 1. 4 - v 

^4--t^> CM^^b^^ iHU^m) izUa^xmm^mL l O Om l Ltz. 

ZOyf^iJ-^-m^'^^M^X'i^iP^. TcmxlOcmxlc mCD-if3^> 

m^itfz (*^7 0ml) „ ^{rci©:fs U^-^?fif^®l|XL/c-{f-5^>;:?.;i?> 
3 O'CT?^^^^. 0. Imh a r-cn^LU^^^ma^^mtz, fkl^. 

cnjc, M^^y (.^<4:t^y K (^*) ^0. 2aft?^c^: L/c7K?§ 

•^^MTUTffirS$-ti-/c^> rhBMP-2 CO. 

lmg/ml~0. 8mg/ml;2. 5 96^ 0. 5 9-6 6*1. 5 m 
M^fk^f- H U '^A. 5mM^Jlyi$' i >m. 0. 0 1 U V;UK- N 8 0 ; 

pH4. 5] mm'ji Om \ ^mTLxm!!^-^^. ^^mcD^n^'wmm^ 
^mzo 



25 



wo 96/10426 



PCT/JP9S/01970 



= 4 0. 0 0 0 : ^-U >/^7' — ( l^^m 2 . 0gX{i4. Og 

^«:>;i^ U V>'l^^- h 8 0^0. 1 SS% ct ^^j:^ ck 9 {wja;t/c 1 . ^-'J 

it^'^y m'M.it^ Sit^li^ frDDX.Tj[in^?t^L 1 O Om l ch L/Co 

v^^- 3 0 "CT?^^^^ 0. 1 m b a r Tl£^ L^-^^?lKi*<&^t''-o 

MP -2 CO. lmg/ml~0. 8mg/ml ; 2. 5%^'^'J->>. 0. 

5 96^:^. SmM^^b^ h -^A. 5 mM ^-^L.^ = 0. 0 196:i?UV 

1. 8 0 : pH4. 5 3 7 Om I ^jiST UTiSiR^i^> ^^^^0©:^" 



D. L -a^ir)-'''; ('&>'^ifc= 5 0 : 5 0. 

= 4 0. 0 0 0 : '^-'J — r >^>'l'^W^tt$S') 2. OgXli4. Og 

^i^)^^ u v;K- h 8 0^0. 1 afi%<!:^j:"&<t-p (rinx./ci . 4-v 

it^-^y Cg^i^-fb^ (^) 01*^) CSnx.TSDi^^PL 1 0 0ml drt/Co 
CO^^ v-r§^^^iS^T'?^iP'#x 7cmxl0cmxl cm©-tf75^> 

v^- 3 0'C-e^^'#^ 0. 1 mb a rT^3^U^'g■^?LS^^^^|/Co ^^iw 

f-o-^t: rhBMP-2 CO. 1 m g/m 1~0. 8mg/ml;2. 5% 
^'ij'>y, 0. 5 9-6^!^. 5 mMi^-fb^M^ 'J "^A, 5 mMiJ-'yU^ ^ 0. 
0 V^U^- h 8 0 : pH4. 5 j 7 Om 1 ^/STUnaiR^ 
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mmm s 

= 4 0. 0 0 0 : ^- U >?!7--l' ^-b-'yU/N^ AttM) 2. QgXli4. Og 
^i6't°U y;I^^- h 8 0^0. lSS%i:?y:^ J:9{-Snx.fcl. 4 - 

pi-^-^y mM^t^ c^) ^f^ii) icm^rmmf^mi^i oom i iu/co 

C(D;f> 'J -7 — ^?fi[<&^zatT'?#iP^. 7cmxl Ocmxl c m©-if'5-?^> 

i^^- 3 OX^-CiM^^'ik. 0. 1 m b a r TlEl^U^-^^JlKf^^^f/Co ^tr 

BMP - 2 CO. 1 mg/m 1 ~ 0 . 8 m g/m 1 ; 2 . 5 96^ 'J •> >. 0. 
5%S!^. 5 mMi^'fl:^ h U 5mM7VUi^i>^, 0- Ol P-^^f^UV 
JUK- h 8 0 ; pH4. 5 :i rgi^^^lj 7 Dm 1 ^MTLTM^ii. *^BJ© 

D. L -aSri^J'''; 3-;U^ei:©Jtfi-^^*: (^;bit= 5 0 : 5 0. 
= 4 0. 0 0 0 : ^- U >7y--r >"5r;U/^'Yi.ttiy) 2. 0gX{i4. Og 

^ftb^i? 'j Vv'i^^- h 8 0^0. imm%ttA.^jiv i^i]UK.fz7KmM 

^^^^T?^±P^x 7cmxl0cmxlc m©-fer"^f- >X^> v CX^> 

1^^. 0. Imba rT^J^L/Co :i<Dmi^Mi=^'^. )%t^Lfz7k2 0 0 m 
1 fl 2 m-^mUTTKft^^ttytJ^. /t*tlE:l^ts 7 mm X 7 mm X 4 mm {C 
WJlSfL^ rhBMP-2 CO. lmg/m!~0. 8mg/m I ; 2. 5% 
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rU->>. 0. 5%fi)S. 5 mMi^ri:^ h 'J ^A, SmM^^U^^V®?. 0. 
0 V;l/^- h8 0 ; pH4. 5] mmit^ 2 0 0 u I ^nSTUTlgiiR 

HM^^iJ 1 0 

TcmxlOcmxl c mO-fef'^f- > ( >-{f (I r h B M 
P-2 CO. 1 mg/m 1 ~0. Smg/m 1:2. 5%^') >>. 0. 5% 
fi:^. 5mM^<LTh hU-^A. 5mM^';U^$>^. 0. 0 1 'J V;U^ 
-h80;pH4. 5) mi&^f^l Om 1 ^riT UTi^iR ^ -ti". (^^(DIj^K 

zi-jumt(D^m^W (^/l^it= 7 5 : 2 5, ^^*= 5 0, 0 0 

0^0. imm%tfi^jivi^M^tzi. A -i^yt^-^> mM<t^ i^') 

U ^-®?S^®lRtfw r hBMP-2/'-tr'5^>7L'-f^>>5^-3 OX:V{M^ 
0. Imba rT|£^L> ^IgBfi ©^?L14#^filf*^?#^Co 

1 

D. L -aSEi/V :3-;L'^i:©#^S'g-i* (^>'^i4:= 5 0 : 5 0, 
= 4 0, 0 0 0 : >'^r;U^N>r AttM) 2. OgX{i4. Og 

V^bK- h 8 0^0. 1 ^X^ct^f' ]!jnx./;i 1 , 4 - 

CMm<b^¥^ («^) irtt];iT^^U 1 0 0 m i <t U/co 

U-7-igfK^gS^T?#i(IU/Cc, SlJ{w^ ^i^^©:^i*TI^^U/-c r hBMP 
-2[0. lmg/ml~0. 8mg/'ml:2. 5%i^-U->>, 0. 5% 
S^. SmMJ^Yb-M- U '>A, 5mM^0U^i>M. 0. 0 
-h80:pH4. 51 rhBMP-2<i:UT20 

mg~8 omg(Ds.x'^^')-7-mm^^iiaLxmr4Vs r hBMP - 2mm 
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i^^PI$^L/Co ^©rhBMP - 2M®i^^ TcmxlOcmxlc mO-tf" 
i^^- 3 0*CT'^^^/0. Imba rT'l^'J^L. 3js:^9J©^?Lti#^ffii* 

^ife^^tJ 1 2 

TcmxlOcmxlc m(D-{f^f->X^^>y (X^i^ >-tf;L/) {I r h B M 
P-2C0. lmg/ml~0. 8mg/ml;2. 5 %r ';■>>. 0. 5?d 
e^, SmMt^^k^ h U -^A. .5 mM^VU^ ^ 0 . 0 1 ?id U V;L-^ 

-h80;pH4. 51 Om 1 ^?iT LTi^feiR ^■ti:^ 4i-^®:^rjfe{C 

J:0^^l;tl£^tT r h BMP- 2y-ir"5^>X;f>>>^#7t^. D. L - ?L 
r U 3-;HfiO#^*^<* (^>'l^it= 7 5 : 2 5. 5^-?*=5 0. 0 0 
0 : ^-U >:^'--r >'!r-;b/N-r Athl^) 2. 0 g^. i^ftb^^ U Vv'U^- h 8 

?R^®ilXT^nj:<';c^^'CfSTLT^JS$-i±/c (^^ 7 0 m I ) o 
i;-7-?§^^®iRU/c r h BMP - 2/'-fef7^>Xf^>v^^ - 3 O'XrT?^^ 

0. Imba rT^j^t/Co rhBMP-2 CO. lmg/ml~0. 
8mg/ml;2. S^^'Ui/^. 0. 5 mM^fb^ h U '^7 , 

5mM:?';U^ ^ 0. 0 1 96^ U V>'UK- h 8 0 : p H 4 . mm!^ 

7 0ml ^riT/'«^-ti:> ^^CD:€i &T'^^I£^^ r h BMP - 2 (0. 
2mg/ml~l. 6mg/ml) ^^^•t^^^^moy^'^n-^^UW^^^ 

mmm i s 

7f>>JD. L-fL® L^i^*= 5 0, 0 0 0 ; H^mm^k^^ (^) i^) 1- 
0 g^> ^^fej*? V N 8 0 ^0 . 1 S*%ci:nc-5. J:9{-Sa^^cl, 4 



29 



wo 96/10426 



PCT/JP9S/01970 



v^- 3 O'CT?^^^^ 0. 1 m b a r T'^:*U^'^^?LM^*^^i^wo 
rhBMP-2 to. lmg/ml~0. 8mg/ml ; 2. 5%^''Jv>. 

y;uK- h 8 0 ; pH4. 5:1 @?SI1j7 0 m 1 ^?itT LTTO^it. 

^UD, L-?L^ (^^* 5 0. 0 0 0 ; ^^MJ±<t^ cm M) 1. 
0 g^-> 7-*5)^^U v;PK- h 8 0^ 1 . 0 2a%i^i:'5 ci:^ Cl^IPx./-- 1 . 4 

CM^^bi^ (^) S^^^i iZlJUK-Xmrniy 1 0 Om 1 L/Co 
g -^-jg^K^^S^T^^iP^v TcmxlOcmxlc m®-fef55=-> 

m^'itfz (iljTOml) o ?):<c::®7j^U v-^?g^MU/c4f5f->X:7fs> 
i?^- 3 0'CT;^^'^> 0. 1 m b a r T'|£J^L^-g'^?LW#:^^#/-o 
rhBMP-2 (0. 1 m g/m 1-0. 8 mg/m 1 ; 2. 5 ^i^^' U ->>, 

0. SmM^^l::^ h U '^A. 5 mM^'VL^^ ~: 0. 0 196^^ 
y;i.A;_ ^ 8 0 ; p H 4 . 5 J t^m^l Om I T UTTO ^it. 

yf^ «; L -a®? (^T-*= 6 0. 0 0 0 : ^- U >if-^ A?±S^) 

1. 0 g^> f-*i)?f^ U v>'i'^- h 8 0 ^ 1 . 0 %<t^<j:-2> i ^ {wja;i/c 1 . 4 
- v;j-^-»f> CM*:'fb^ cm m.UM) {rto^T^ft?t 1 0 Om I t UfCo 

Z.<0^s^)-r-m^^^^t.V^n'^. TcmxlOcmxl cm£?)-if"^^> 
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iS^-tir/c (*^7 Om I ) o ^Jctrc ©^^ U v L/c-fef" ^ f- > > 
C^^- 3 CCT^^^. 0. 1 mb a rT'l£^L«'^^?LK^^#/Co Mil 
rhBMP-2(0. 1 m g/m 1 ~ 0, 8 m g/m 1 ; 2. 5 %^ \) 
0. 5%6)@. SmMig-fb^ N U 'i'A. 5 mM^Vl/^J' ^ >i!. 0. 0 1%7f° 
U y;U^- h 8 0 ; p H 4. 5 :i 0 m 1 ^?iST LTlS^R$•ti:^ 

Mn&m 1 6 

D, L -?L®?<i:^U 3-;l/MicD#ta-g-{$ (^;l/ii:= 7 5 : 2 5. ^^M. 
= 5 0, 0 0 0:^-U>:^' — f >"5f;P/ W Afti^) 2 . Og^. ^i6^U 

:^fb:^ cm mum) izm^rmmLi o omi iufco do^i^u-r-^ji^ 

^^■S^T^^^P^^ 7. ScmxlOcmxO. 3 c mO:3 3 >Xr}^ > 
•✓'(Helistat) (M arion Laboratories. In 

mb a rTl£^Um'^^?L!»^^?#^Co r h BMP- 2 CO. 1 m g / 
m]~0. 8mg/ml :2. 5%:/U->>. 0. 5%e*|, 5 mMigfb^ 
hU^A. 5niM://l/^ = 0. 0 1 U 7;1/^- h 8 0 ; p H 4 . 

mmm i 7 . 

tT;l-D>®^^ h U -i^A (^^1:= 8 0 0, 0 0 0; - K> i 

2 . 1 g^aitffi^®7K3 0 0 m ] ^^L/Co SiJt^x Hf^5^> (G- 7 8 5 
PSCI^G 7 8 6 P ; ffBB-tf^ ^ 9 g^ 1 N-S^^7jc^?S3 0 Cm 1 
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l^-\f--lZj:K> 9 0 0 0 r pmX' 5 ^mmt^l^tzo -E-OBf ^ i;7t?S^*i6s 
m^^^nV, L -#L^ t^^i^*= 5 0. 0 0 0 ; H#^EE<1:^ (^*) iSi) 

1. 0 g^. U v;K-- N 8 0 © 0 . imM%'^^tsi. A-'J^^-^y 

^!^^^^S^T?#^fI^t^ ScmxScmxlc mCDB1Jlex^^ > v{r ^> 'J -7 — 

Si^i(XL/c-tr7^>X;f°>v^- 3 0'X:T'?^lt^s 0. 1 m b a r T'ft:^ U« 
-^^?L^<*^=f#3^Co Ml^ r h BMP - 2 CO. Img/ml-O. 8mg/ 
ml; 2. 5%^'U->>. 0. 5?^fiJ^, 5 mM^|ffc•:^ h U A, 5 mMi^^' 
i 0. 0 1 U Vv'U^— h 8 0 ; p H 4 . 5 :i 9 m 1 ^ 

/Co 

^Si««J 1 8 

D. L -?L®«!: ^/'J 3-;L/®?i:0^m'^f* (^>'l/Jt= 7 5:2 5. 

= 50, 0 0 0 : ^^^'--r >y;u/^-f 2. Og^st^^^yu 

CM^-fL^ (^) Sil^^J (l»OX.T?§)^L lOOmliL. TcmxlOc 
mxl c m©-lr'5^>X;}?>-:^ (X^^>-tf;U) ^^^^-1^7^?^. ^zStlTil 
m^j^L^t-^^fLK^^^W/Co ?)j{rcnf: r h BMP- 2 ( 0 . 1 m g/m 
1-0. 8mg/'m l:2. 5 96rU'>>, 0. 5 Tc\ym\\L± V 

iJOA. 5mMi/7U^i>^. 0. 0 1 ?^^. U V;U'<- h 8 0 ; p H 4. 5 ) 

l^^t^J 19 

D. L -Mii^'U n-yU^tO^m-^^*: C^-^l^it^ 7 5 : 2 5 . H^^m 
= 5 0. 0 0 0 : ^-U y:^'-^ yy^l-^WAtt^) 2. 0 g^g^^ocf^;!/ 
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CM^-fb^ iW) mt^m iZl}U:^xmmi^l OOmlit, l. Scmxl 
0 cmx 0. 3 cm©3 5-y>X;i^>v' (He 1 i s t a t) (Ma r i 
on Laboratories. Inc. ^) IZ&m^^f^^^^ ^^'--^ 

ml-O. 8mg/ml;2. 5%r'Jv'>. 0. 5%6*l. SmM^^ 
hU-^A, 5mM^;l/^$>^. 0. 0 l%^^'JV;^-<-^8 0 ; pH4. 



2 0 

= 5 0. 0 0 0 : ^-'J >':^'--r ^^y'^l^^W-i^tt^) 2. 0 g^^M^^^Jl^ 
mW.<t^ C^) {rJnx.T^ft?t lOOmlirL. 7. Scmxl 

0 cmx 0. 3 cmO^^-y^X^^^v? (H e 1 i s t a t) (Ma r i 
on Laboratories. Inc. ^Z&trT 
'^U^-^^^LK^^^^^^o ^^{^^nirr hBMP-2 CO. Img/ 

ml~0. 8mg/ml:2. 5%r'J->>. 0. S^fi!^. 5 mM^Yb^ 
hU^A. 5mMi/;U^ ^ ^g?. 0. 0 1 96^-: 'J V;I/-<- h 8 0 : p H 4 . 

5 -J mmit^2 2. 5ml ^mri^xM-^-^^ {^^^(Di^-^x'im^mL. ^ 



.mm 2 1 

d?<JL-?L^ (^^»= 6 0. 0 0 0 :K-^)>if-^y^'JW^^I.^m:) 
1. 0 g^. ^J6H^^'J V>'L"^- H 8 000. lSi9'6^#t;l. 

cMi^-fk^ (=t*) izm^xmm\uiM^xi^mi^ I o om i ^ u 

fzo C©:}^U-7-^?^^^^^^T?^iP^^ TcmxlOcmxl cm(D-if^ 
XUm^'^tc (^7 Om 1 ) 0 J^{CC0^>'JT-?§?K^MU/c-fe'7f->X 
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> ^ - 3 0 Wl^i^^fk. 0. Imb a rTlS'^L^Co e^f'^U y;^^- 
^ 8 0 ^ 1 m&%tLtz?K^m'^mrLrmii^^-itfz'^. '9 

J'tMIE'^L^'&^^LM^^W/Co H(C r h BMP- 2 CO. Img/ml- 
0. 8 m g/m ] ; 2. 5 ^i/'i 0. 5%fifi. 5 niM^^k:^ h 'J 
A, 5mUyj\^^iym, 0. 0 1 U y;K- h 8 0 ; p H 4. 5 ) 

D. L -?L®?ti5'''>l n-;U^cbCD*fi-g-{^ (^r;l/it= 5 0 : 5 0. 
= 4 0, 0 0 0 : U — T ^'Jr A ttSl*) 8. Og ^^i6=i^'JV 

4 - >(KI*'fb^(^*)Mi^|g)tcJnx.TJn^ig)i?U 1 o Om i i L 

-3 0'CT'?^^U> 0. 1 mb a r -r'i^^-|fc^U^'g-^?LK{*^#fco Mtr 
cnfCrhBMP-2 (0. 12mg/ml~5. gmg/mi ;2. 5 96 
^''J->>. 0. 5%fi;^. 5mM^^b:^ h 'i "^A. 5mMryU^i>M. 0. 
0 1 >; V;K- h 8 0 ; p H 4 . 5 J 6 0ml ^MT • ©IR^-Ii- 

^c^. rhBMP-2(0. lmg/ml~5. 

mmm 23 

D. L-?LK<hi>''U n-^U^ctO^S-^ft (^r^l/ it= 5 0 : 5 0. 
= 4 0, 0 0 0 : ^-') y'^Jl^^^ M.:^m) 8. Og^l^Ji^^UV 

4 -'jyir^'^>(.mM<t^cwmnm:)izijaA.xtnmmmLi oomi iu/co 
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Z(Dyf^ V -7 —i^f&^Mi^^Tf^^^. 7cmxl0cmxlc m(Z>4f 

0'CT'?^*tU. 0. 1 mb a rT^^^fg^U^-^^TLe^^^^^Co Cin^ 7 
mm X 7 mmx 4 mm{I^»f^^ rhBMP-2 CI. 2mg/ml~59 
rag/ml ; 2. 5%rU'>>, 0. 5%l^m, 5 mU^^ti- h O I., 5 
mMiZ/l'iJ' $ 0. 0 1 y;P^- h 8 0 ; pH4. 5 3^?^<i:JliL 

1 : 9 izmm^tzmm^ i 7 o ^ \ ^mrLxmi^^-^. r h bmp - 

2(0. lmg/ml--5. 0 m g /m 1 ) ^-g-WT ^^^B^Cf)^?Ltt#^ 
^ii^J 2 4 

= 4 0. 0 0 0 : ^- U >7y-'f >yVU^WAy:$5!) 12. 0 g ^ >; 

v;K-h8 0 (M^^k^C^)®*^^) ^0. SM^i/j:^ cfc-5{rJa;t/c 
1.4- •:;/j--^if>(^:^<i:^(^*)^^^){rin;tTJ!jn!^^«?L 1 5 O m l i: 

LtZo U -7-^?S^SS^T?^iP^. 7 c mx 1 0 c mx 1 c mO-tf 

v^>x;i?>>? cx^^>-if.'i/) ^^mt^o ^{zzorf^n^-i^m^xrf^y 

■irJl^mmLfzt^- 4 S^CXm^^lk. 0. 1 m b a r Tv^lSI^J^ L/Co ^ 

mizHMLtz^^v-^-^mji-cwBLfzm. 1 3 s'ct-s e^m^mmm^ 

L/Co C 9 LTW'^n/cm-^^?LM#:{C r h BMP - 2 CO. 12mg/m 
1~5. 9mg/ml ;2. 5%i?'iJ->>. 0. 5%fi$|. 5 mMJ^-fk^ 1> 
U-^/A. SmMi^Jly^ i >m. 0. 0 1 'J V;U-^- S 8 0 : p H 4 . 5] 
^?^^^1j6 0 m 1 MTUTM$iir> rhBMP-2 (0. lmg/ml~ 

5. 0 ID g/m 1 ) ^'k^-t^^^mo^'^'&.^^mw^mzo 
^mm 2 5 

D. L -?LK<i:i/'J ^->'U^i0^a'^^ (^:;l/it= 5 0 : 5 0> 
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= 4 0.0 0 0:^-'; yif--( >yVWN^ Ati:^) 1 2 . 0 g ^^a6d^ U 

1.4- v;r^if>CI33m<b^(»)i^^^)(-j!lD^TftI^^^U 1 5 0 m 1 i 
U^Co C®^ M v-^^^^^afC?#ip'^. 7cmxl Ocmxl c m©-{r" 

-IrVP^SSL/c^^- 4 5'CT'?^^^> 0. Imbar T'^t*^!!;^ L/Co ^ 

h BMP - 2(0. 1 2 mg/m I ~ 5. 9 m g/m 1 ; 2. 5 

0. 5%fi!^. SmMJ^fbT^- h U 'i'A. 5 mMiTyl/r^^ = 0. 0 1 %4? 
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